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(1) Rerel Hemodwniuies, Sodivm Excretion, and Evtrarellnler Volume

{

Laboratory studies investigating the role of hemolynamins in the
regulaticn of scdium exsretion and extracellular voiume have been
ccrtinued. Previous progress reports deseribed studies in the dog
which demonstrated that renal vasculer reristunce and/or remal blood
{low may influence the renzl 4ubuler reabsorption ¢ sodium indeperdently
of eldostercme, and that thesz hemodynamic factors may Tlay a role in
the normzl physiologic regulation of sodium balance. Additicnal edudies
recently concluded SN :ove deronstrated $ast it is
nct renal blood flow per se but probably a trensmission of psrfusion
pressure thrcugh the renel circulation which is important in determining
sodium reaebsorption. |

Iwo additional lines of laboratory investigation are desling with
i) the role of renal hemodynamics in limiting sodium excrsiion in
animale with scdium retention (thoracie inferior vena caval constriction,
large sortic-caval fistula), and 2) the mechanisms whcireny these
hemodynamic factors alter the tubular reabsorption of sodium,

The Effect of Atrial Fibrillation upon the Excvetion of a Soiium Ioad

with Observations on the Effect of Cardicversion.

Investigations of the poterniial role of atrial size and function in
reguletion of sodium excretion have been contimed.
S.udies deseribed in previous reporis indicated that in nrtients with

mivrel stoencsie and atrial fibrillation, excretion of a solivm load msy
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{3)

be delayed and incomplete. In these patients, conversicn to normal sinus
rhythm by electrical countershock consistently and significantly increased
the rete and completeness of execretion of the sodium ioad, Inasmuch as
the operative repair of mitral stenosis also improved sodium sxcretion, it
was8 concluded that obstruction at the mitral valve and atrisl fibrillation
ere fscicrs effecting sodium retention. JTn order to determinz whcther
ticce factors are deperdent or independent, & series cf comparalls studies
nes been begun in patients with arteriosclerotic heart disease ard atrial
fibrillation, primary myocardial diseace and atrial fibrillation, end
idiopathic atrial fibrilleticn. So far, in this group of patients, cardio-
version has also tended to improve sodium execretion.

In order to study the pathogenesis of sodium retention associated with
nitral stenosis on the one hand and atrial fibriliation on the other, pre-
liminary experiments are being carried out with experimental mitral

stencgis and experimental atrial fibrillation in dogs.

The Effect of Abnormal Circulatory States upon the Cireulz orr Recponse
Yo Upright Tilt.

The cardiovascular responses of 37 patients with heart disease to
prclonged passive upright tilt were studied on 46 occasions ani compared
to the responses of 10 normel subjects.

Patients with heart disease tolerated the tilt remarkaebly well.
Tyenty-four patients with heart disease showed en abnormal -sspounse to

upright tilt, consisting of 3 smaller then normal increase in heart rate
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and diastolie bicod pressure end of less narrowing of the tulse pressure,
This response was thoriwed "heart failure responze’ sl was most congictently
seen in patients with primsry myocardiel disease, bui occuired in hyper-
tensive heart disesse and in all types of velvular diseasz ncudied, It
did nct ccrrelate with caydiac rhj'thm, dagree of elinical heart failure or
cdizitaiis status.

It is postulated thzt increased blood volume, incresased vascmotor tone,
and adaptation to iow cardiac output may play a rcle in the peaingenesis
cf increased orthostatic tolerance seen in ratients with heart disees=.

Many of the patients siudied in this manner had undergone full cerdiac
catheterization and hemofynamic study in the same clinical state.

Analysis of the tilt responses in relation to elinical end hemodynemle:
neasurements, now in progress, may elucidate the mechanism of this response
more fully. Potentially, the respomse to tilt may be useful in eveluating
the degree of circulatory congestion or blood volur: depietion, and in

the evaluation of the effect of therapeutic measurzs. Study of the
pathogenesis of the increas=d orthostatic tolerance se2en in congestive
heart failure may add to our understanding, management «-d orevention of
the deconditioning effect of space flight.

Studies of the effects of acute blood volume depletion or repletion

roeTogthostatic tolerance are being continued.



Abelmann and Earley NsG 595 6/30/66

(4)

Hemodynamic Effects of Ethscrynic Acid in Normal Sublecis 2nd In Patients

¥ith Congestive Heart Failuve.

As part of an inguiry into the effects of acuie changes in plaszma
volume upon systemic hemodynamics, the potent new diuretic othacrynic
acid wes given intravencusly to three ncrmal subjects on four occasions,
anl to five patients with advanced congastive heart failure.

In normal subjects, diuresis aversged 936 ml. in one anl one-half
hours, accompanied by decreases of 16 and 14 per cent in plasma azd blood
volunes respectively. While central venous pressure remeined umchanged
¢ decrcased, stroke index and stroke work irdex fell in three of four
cases, by 31 and 24 per cent respectively. Total peripheral resistance
increased in all subjects. Arterio-venous oxygen difference increased
consistently, by a meen of 1.12 volume per cent.

In petients with heart failure, diuresis was greater and more prelonged.
avereging 1,813 ml., in cne and one-half hours. Agcin, piasma ernd blond
volumes decreased, by 13 snd 11 per cent respectively. Tnc elevaied
centrel venous pressure fell consistently, from a mean of 16 ic 9 mm., Hg.,
etroke index rose in three and remsined unchanged in two, and strcke
wcrk index remained unchanged in one aad increased in four, from a mean
of 24.5 to 29.7 gm. M/beat/M°. Cardiac index rose in all paticnts, from
a meen of 1.76 to 2.10 1[‘/'1!!113/1\‘12 . Arterio-venous orygen cifferciace
dzcreesed conzistently, from 8,32 to 7.31 volumes per e2ai. Total

peripheral resistance decreased uniformly, bty a meaa of 17 per cent.
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The hemodynamic effects of ethacryniec acid in normsl subjecis were

those of acute volume depletion, whereas in pasients with coungesiive

heart failure thsy wers the equivalent of & positive inotropic effect,

wiich in turn potentiated the diuresis.
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